Cyclooxygenase inhibitors suppress inhibitory effect of PGE2 on Na-K-ATPase in MDCK cells.
In a previous work, we showed that picomolar concentrations of prostaglandin E2 (PGE2) inhibit Na-K-ATPase activity and ouabain binding in a clone of Madin-Darby canine kidney (MDCK) cells. In the present study, we demonstrate that the inhibitory effects of PGE2 on Na-K-ATPase activity, ouabain-sensitive Rb+ uptake, and ouabain binding in MDCK cells were diminished by treatment of the cells with nonsteroidal anti-inflammatory drugs. These results suggested that products of arachidonic acid synthesized through the cyclooxygenase pathway are involved in the inhibitory mechanism of PGE2. Treatment of the cells with arachidonic acid resulted in inhibition of ouabain binding, and the inhibition was eliminated by cyclooxygenase inhibitors. These observations further support the involvement of cyclooxygenase products in the PGE2-induced inhibitory process. Finally, we demonstrated that dopamine inhibits Rb+ influx and ouabain binding in MDCK cells similarly to PGE2. Cyclooxygenase inhibitors suppressed the inhibition of ouabain binding by dopamine, thus also suggesting the involvement of cyclooxygenase products in the inhibitory effect of dopamine.